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Enclosed are six (6 ea) copies of achange to AppendixT-65, "Crandall Canyon Mine, Mine
Discharge Water Iron Treatment Facility". This submittal specifically addresses the requirements
for abatement of Citation 10073, namelyo the Company's estimated projected (future) annual cost
of operating the treatment facility.

Please note that the revised language in the narrative of Appendix 7-65 acknowledges greater
flexibility for the Division to grant verbal approval to the Company to utilize the existing
Crandall Canyon Mine sediment pond for temporary storage of the iron sludge clean-out material
during the time-period when the new "Burma" evaporation ponds are being permitted and
constructed, now that the Wildcat Loadout sediment pond is no longer available for this purpose.

Also, in an attempt at house-keeping, this submittal also addresses certain other items relative to
Division order 10A requested previously by the Division, such as:

a) Deletion of any previously approved language, discussion or attachment that is no
longer relevant or applicable based upon current conditions.

b) Revisions that reflect the design, as-built construction, operation, clean out and
maintenance aspects of the Mine Discharge Water Iron Treatment System.

c) A summary/chronology of the experimental process that led to the final design.

d) A discussion of iron sludge disposal options as contingency in the event that the
Wildcat Loadout facility is no longer available to receive the material.

e) An up to date summary of the operational costs for the operational water treatment
system configrxation including: chemical costs, labor costs, maintenance costs,
clean-out costs and equipment repair/replacement costs.



Dana Deano P.E.
May 16, 20l l
page 2

Please note that the projected operating costs submitted herein are in line with
those which were submitted to the Division by the company on May t l, 201 l, as
part of the Board-mandated negotiations aimed at resolving Division Order DO-
10.

If you have any questions or comments regarding this.response plea ntact me at
435 888 -4017 . l/"ffMl j,o--

Datid Shaver
Resident Agent

cc: Denise Dragoo, Esq.
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DISCUSSION

BACKGROUND

As a result of the Crandall Canyon Mine disaster of August 6, 2007 ,the mine has been
de-activated and the portals have been sealed. Mine water inflow has built up to the extent that
water is now discharging fromthe portals and is discharged through a 12" pipe into Crandall
Creek under IJPDES permit tJT0024368. The mine is presently discharging approximately 500
gallons per minute, with the flow fluctuating with barometric pressure and ,"*rorrr. In early
2009 the iron concentrations in the water began to exceed UPDES limits. By the summer of
2009, Crandall Creek belowthe mine beganto display an orange discoloration from the iron
staining, resulting in violations from both DOGM and Division of Water euality. Because there
is no way to treat the water underground the company has constructed an aeration treatment
system located on the surface in the "old loadout" area, immediately below the portal bench. In
concept, the facility consists of three basic components; l) an aeration devise (a-.k.a.,,
"maelstrom" unit) which allows atmospheric oxygen to chemically react with the dissolved iron
in the water, thereby creating ironparticulates,2) a chemical injection system which adds a
coagulant (ahead of the maelstrom) and a flocculant (after the maelstrom), to enhance particle
settling, 3) a sludge re-circulation system to provide additional seed particles for enhanced
particle formation,4) a settling basin which allows the iron particulates to settle out of the water,
and 5) a series of suction tube located in the settling basin to aid in cleaning the sludge from the
system. (See Attachment 8 for the construction specifications and engineering drawings for the
facility- Attachment 8 also contains an as-built drawing of the treatment facility as of iluluy, 2011.
It should be noted that construction is on-going as new improvements continue to be added.)

INSTALLATION OF SETTLING BASIN

A new 12" HDPE pipeline has beentapped into the existing discharge line fromthe mine
near the upper portals and extends to the new facility. It is equipped with shutoff valves, which
allows the flow of mine water to be routed downto the treatmentfacility, orbypassed directlyto
the existing UPDES outfall. This line is supported by cables attached to bolts drilled into the
ledgerock and epoxied in place.

The settling basin is contained on three sides by an earthen berm constructed from a
structural granular borrow material. The berm was constructed in 8" lifts and compacted to g0%
density using vibratory sheeps-foot mechanical compacting equipment, and the embankments do
not exceed2-SWlV sideslopes. As shown in Attachment T,theberm has been designed and
constructed to achieve a 1.3 safety factor. AttachmentT also includes geotechnical information
about the granular borrow material used for construction of the berm. ihe settling basin and
berm are constructed in the area previously refened to as the "Old Loadout Area". To make
room for this old loadout, a large enclave was blasted out of the solid ledgerock in the past. This
blasted rock was then used as fill material to extend the loadout area, andlo construct the
adjacent Forest Service road. This areawas originally compacted for construction purposes, but



was also compacted even more through many years of loading operations involving loaded trucks
and front-end loaders operating on the site. Prior to constructing the settling basin berm all loose
material was removed from the site, revealing the underlying compacted rock subsurface.
Therefore, the foundational material for the berm and basin is either the solid sandstone bedrock
from the original ledge, or else the highly compacted rock material located next to it. Refer to
Figure I of Auachment 8, which shows the extent of the solid bedrock underlying the basin and
berm. It should also be noted that the inner portion of the basin containment is constructed from
a pre-existing concrete wall. This wall is a massive 12" thick, reinforced concrete strucfure
which was part of the original o'old loadouf' system.

The berm is ringed on top with a double row of concrete Jersey bariers placed side-by-
side with the intervening space filled with earthen material for added stability. The remaining
side of the basin is constructed from the 12" thick pre-existing concrete wall mentioned above.
The Jersey barriers on the earth berm, along with the existing concrete wall left over from the old
loadout, define the limits of the settling basin. The barriers also provide public safety by
keeping vehicular traffic, foot traffic and animals from entering the basin area.

The interior of the basin is lined with a pit liner similar to that used for containing drilling
fluids in drilling operations. (See Attachment 3 for additional information on the liner material.)
The pit liner is secured around the perimeter by tucking it into the space between the balrier
walls and backfilling with earth material. A felt underlining was also placed down before
(below) the pit liner to provide protection against damage. A chain link fence is installed around
the basin atop the baniers to provide additional public security.

The outslopes of the berm have been covered with a layer of gravel to help prevent
erosion and maintain stability. Also, the outer toe of the berm located adjacent to the Forest
Service road has been armored with concrete jersey ba:riers sufficient to prevent potential
erosion from surface runoff along the road.

Prior to constructing the berm and placing the pit-liner, an underdrain system was
installed inthe areaof the basin. This underdrain system consists of cleaned drain rock and
perforated drainpipe placed in a trench running along the upper toe of the berm at the lower
(down-dip) end of the basin. The drain is thenrouted inaburied 4" pipe to the main discharge
line. This underdrain system is designed to carry any water, possibly coming from pin-hole leaks
in the pit liner, directly out from the basin so that it cannot saturate any portion of the berm. The
pit liner is fabricated and fused as a single piece and is not expected to leak, but the underdrain
system was installed as a measure of added insurance. As mentioned previously, the berm has
been constructed on the site of the old loadout which was constructed on both solid rock blasted
out of the ledge, and on previously compacted structural fill material.

INSTALLATION OF THE MAELSTRO.DIUNrT

The treatment facility consists of a manufactured mechanical aeration device known as
the'oMaelstrom Oxidizer Unit". (See Attachment I for additional information regarding this



unit.) This oxidizer unit consists of a pre-fabricated high-density plastic structure equipped with
a series of baffles and a20 hp blower. The mine water is fed into one end of the unit where it
then travels a serpentine route over and under the baffles, and at the same time, a large volume of
air is forced through the water by way of a number of nozzles located in the bottom of the unit.
The unit has been sized according to the anticipated flow rate, such that the dissolved oxygen in
the water as it exits from the unit is nearly 100%. The high oxygen content then reacts
chemically to change the dissolved iron from the ferrous state to the ferric state, which forms iron
precipitates which can then be settled out. The maelstrom unit is located ahead of the settling
basin. and is also the focal point for the injection of the coagulant and flocculant treatment
processes and the sludge re-circulation system described below.

INSTALLATION OF CHEMICAL INJECTION SYSTEM

Based on field trials it was determined that, in order to successfully settle out the iron it
was necessary to add a chemical coagulant to the water ahead of the maelstrom, and also add a

chemical flocculant to the water after the maelstrom. The coagulant presently used is a ferric
chloride compound, specifically WaterSolve Solve 3. This coagulant provides the "seed"
mechanism fbr the iron to adhere to as it goes through the oxidation process. After being
oxidized the coagulated ferric iron parlicles are still too small to settle out on their own.
-l'herefore. 

a flocculant is injected into the water after it exits liom the maelstrom. The f.locculant
is a polyacrylamide. specifically Nalco 7763. The treated water is then allowed to sent to a
settling basin. The MSDS sheets for both Solve 3 and Nalco 7763 is included in Attachment 10.

l'he chemical treatment equipment is housed w.ithin a pre-existing shed located adjacent
to the settling basin. The shed has been retrofitted to accommodate the chemical injection
apparatus. including new roofing, interior walls, insulation. heating, and lighting. Two overhead
equipment doors have been installed to allow-storage bulk storage of the chemicals within the
shed. and a 2-tonjib crane has been installed to allow handling of the chemical storage totes. A
4" water line was installed, tapping off the main discharge line, to bring a continuous supply of
mine water into the treatment shed. The shed is divided into two bays; a storage bay and a
treatment bay. Both bays are heated and insulated. The storage bay is designed to store up to
seven totes of coagulant and two totes of flocculant. The bay also can store up to 5000 gallons of
clean water to be used as make-up water for the chemical system.

The treatment bay houses the chemical mixing and injection system. The coagulant is
injected into the discharge water through an adjustable metering pump. This chemical is added
to the 4" split of minewater and then piped out of the shed, where it is injected into the main flow
of mine discharge water immediately ahead of the maelstrom unit. The flocculant chemical is
premixed in a factory-built make-down unit. This unit automatically batches up a pre-determined
quantity of concentrated floc solution which can then be used on an as-needed basis. During the
batching process, the floc is pumped from the factory-supplied tote into the make-down unit
through an adjustable-rate metering pump. At the same time, clean make-up water (stored in
tanks in the adjacent storage bay) is pumped into the make-down unit at a controlled rate. This
produces a floc solution with a consistent, known and pre-determined concentration. This



solution is then pumped (at an adjustable rate) into a separate split of push water which is then
pumped out of the shed and injected into the mine discharge water at the outlet end of the
maelstrom unit, prior to discharge into the settling basin.

The treatment facility is presently (as of May ll,20l l) being upgraded so that all
elements of the chemical treatment can be automatically controlled and monitored. A flow meter
has been installed at the inlet to the maelstrom unit to give a continuous electronic reading of the
mine-water flow. This flow rate will be sent back to a programmable controller which will
automatically adjust the injection rate of both the coagulant and the flocculant as the mine-water
discharge rate varies. This will allow the system to maintain a consistent level of chemical
dosage at all times. and will allow the operators to easily make fine-tune adjustments of the
chemical injection rates. The programmable controller will also constantly monitor the
operational status of the facility, and can immediately send warning messages and alarms to
company personnel in remote locations via computer interface if any part of the system needs
maintenance or repair. The programmable controller will also keep data-base records of
chemical usage, flow rates, and unplanned outages.

The treatment shed has been set up to allow storage of four totes of coagulant and one
tote of flocculant. At current injection rates, this will allow the system to operate about two
months before requiring refill of the coagulant storage, and about 6 months for the flocculant.
However, additional storage of both chemical will always be available in the adjacent storage bay
which can easily be pumped into the treatment bay storage totes. Therefore, the facility has been
designed to operate on a long-term continuous basis without requiring any chemical replacement
supply disruptions.

At present (May ll,20l l) the facility has been successfblly treating the mine discharge
water so that all UPDES compliance levels have been met for the past 14 months since March,
2010. However, the company is now implementing measures to minimize the amounts of both
the coagulant and flocculant used in the treatment process. For example, the automated
(programmable controller) control and monitoring system will allow precise fine-tuning of the
chemical injection rate to the minimum needed for regulatory compliance.

As mentioned previously, the purpose of the coagulant is to provide seed particles for the
oxygenated ferric iron to adhere to in preparation for settling. In an attempt to reduce the
amount of coagulant usage, the company has also experimented with re-circulation of the iron
sludge back through the maelstrom unit. In theory, the precipitated iron particles in the re-
circulated sludge can then provide the seed particles for the mine-water ferric iron to adhere to,
thus reducing the need for the ferric chloride coagulant to accomplish the same function. Toward
this end, the company has installed six intake suction manifolds in the upper bay of the settling
basin. From these manifolds, concentrated iron sludge material is pumped back into the inlet end
of the maelstrom unit over and over again. This re-circulation system now appears to be
effective in holding down the necessary dosage of coagulant.



The chemically treated water from the oxidizer unit is then sent to the settling basin-iFhis
Iron precipitates generated in the oxidizer

dropsoutofsuspensionandaccumulatesinthesettlingbasin

The basin has been divided into fbur individual cells, separated one from another by filter fabric
curtains extending across the full width of the basin. These dividing curtains have been installed
to tbrce the water flow through the basin to follow a serpentine pattern from inlet to outlet. This
is designed to maximize the retention time of the water in the basin to allow maximum settling of
the iron sludge material. The treated water exits the basin through a spillway, dropping into an
inlet structure to a discharge pipe which is buried under the road and connects to the existing
dischargelineleadingtothedesignatedUPDESoutfallpoint.
ffiTheUPDESwatersampleSaretakenattheoutletofthebasinpriorto
entering the pipe leading to the outfall. This is similar to the manner and location in which the
UPDES monitoring was previously conducted, and is agreeable to Division of Water euality.

CLEAN.OUT
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Precipitated iron is allowed to settle and accumulate in the settling basin. In order to
facilitate cleaning the sludge material from the basin. the company has installed a number of
cleaning tube in the basin. Each tube consists of several segments of 4" pvc pipe glued together to
make a long continuous tube which extends across the width of the basin. The far end of the
tubes are sealed closed, and the near end (located at the road-side of the basin) is open. There are

mor than twenty of these cleaning tubes installed parallel to each other from the top end of the
basin to the bottom. Each of the tubes has a number of holes drilled at closely-spaced intervals
along the top and across the entire length of the tube. During the cleaning operation, a2" flextble
non-collapsible suction hose is inserted into the cleaning tube. This suction hose is then
connected to a pump or vacuum truck. The overlying sludge material is sucked though the holes
in the top of the cleaning tube and into the inner suction hose. As cleaning proceeds, the inner
hose is slowly pulled across the length of the basin, cleaning the sludge above it as it moves.
After one of the tubes is cleaned in this manner, the inner suction hose is inserted in the adjacent
tube, and the process is repeated.



. Care will be taken during the
clean-out process to minimize stirring up the accumulations so that suspended iron particles do
not begin to flow out of the pond. During the clean-out process, excelsior logs or other suitable
sediment control (filtration) devises will be installed at the basin outlet spillway to help trap any
iron material stirred up. Visual observations and sampling of the water will be made at the
spillway (i.e., UPDES monitoring point) to make certain that stirred up iron material is not exiting
the basin. If needed, cleaning operations will be delayed until sufficient time is allowed to re-

analyzed for RCRA metals and other constituents. 'fhe results show the material to be non-toxic
and non-hazardous. A copy of the analysis is presented in Attachment 9. Several cleaning
operations have been initiated, each with notification of the Division. Initially, the sludge was
quite fluffy. The material was sucked out of the basin using a vacuum truck, and was hauled off
site and disposed of at the Wildcat Loadout Sediment Pond C, as per the previously approved
plan.

The initial sludge material hauled to Wildcat was determined by laboratory analysis to be
mostly water. Therefore, attempts have been made to densift the sludge to allow for more
efficient cleaning and disposal in the future. The sludge re-circulation (mentioned above, to
reduce the coagulant usage), had the desirable side effect of making the sludge much more dense.
The company also attempted to run the sludge through a cyclone separator during the cleaning
process in hopes of obtaining a more concentrated sludge, but this was not successful. The
company then conduced a series of cleanings wherein the sludge material was pumped directly

settle any stirred up rnaterial.

Duringtheinitialcleaning,aSampleofthesludgewaStakenand



into geotube f-rltration bags. This technique showed encouraging results. but unfoftunately.
freezing winter weather conditions. and the complexities of rigging up a separate flocculant
system has prevented the geobag option from being as yet fully explored and developed.
However, given the promising preliminary results, the company intends to resume geobag
cleaning trials as soon as weather conditions permit.

Previottsly, this sludge material was hauled to the Wildcat Loadout (permitted under MRP
C10071033), where it was disposed of in Sediment Pond C. However, the company has recently
turned ownership of the Wildcat Loadout over to the Intermountain Power Agency (IPA), and can
no longer utilize Pond C for disposal. Therefore. as an alternate to the Wildcat disposal site. the
company is now in the process of permitting a new disposal site in lower Huntington Canyon.
This site is located on SITLA land and will consist of several shallow evaporation ponds. This
site would be permitted. designed and constructed as a perrnanent SMCRA disposal facility for
the'onon-coal waste" sludge material. In the meantime, the company will continue to experiment
with alternate sludge disposal options, such as geo-bag filtration devices. which would hopefully
provide a more cost-ef-fective alternative for longer-term sludge disposal.

Prior to initiating any cleaning of the basin, the company will provide a minimum of 24-
hour notice to the Division.

MAINTENANCE

There may be times during required maintenance that the oxidizer must be shut down for
repair or cleaning, at which time the mine discharge water will need to bypass the treatment
system. By opening the by-pass valve located ahead of the oxidizer unit, the water will be
directed into a flexible S" discharge hose which will route the water around the settling basin and
into the main sediment pond through the existing disturbed ditch DD- 10 and culvert C-4 located
immediately below the treatment facility. Information included in the back of Attachment 6
shows that an 8" hose aancarry nearly 1300 gpm, which is adequate for bypassing the normal
flow from the mine discharge. Disturbed ditch DD-10 and culvert C-4 are both sized to
adequately handle the maximum anticipated bypass flow of about 1000 gpm in addition to the
potential flow from a 10-year,Z$-hour precipitation event, as shown in AppendixT-4.

Prior to bypassing any mine water into the sediment pond for maintenance or cleaning of
the settling basin the static water level in the sediment pond will be decanted to as low as possible
below the elevation level of 7773.2' . This will ensure that there is still sufficient capacity left in
the pond to accommodate a L}-yearl24-hour precipitation event. At no time during the flow
bypass will the water level in the sediment pond be allowed to exceed the 7773.2' level, unless
specifically authorized by the Division. A clearly visible reference marker will be installed within
the sediment pond to clearly delineate the 7773.2'elevation level so that persons in charge of the
maintenance operations can observe the water level at all times during any bypass situation. Any
decanting of the sediment pond will be done according to the requirements of the approved
UPDES permit for this outfall point. Also, prior to bypassing any water into the sediment pond,
the sediment level in the pond will be verified to be below the approved clean-out level of 77 69' .



(Note: The sediment pondwas completely cleaned in December of 20A9, immediately prior to
putting the iron treatment facility into operation, and certification reports were supplied to the
Division). Since the required capacityvolume for a l0yr-24hrevent is 2.45 acre-ft, this leaves a
usable volume of 0.77 acre-ft for the purpose of maintenance bypass, assuming the water level has
beenpreviously decanted downto the sediment cleanout level of 7769' This equates to 251,000
gallons At an average flow rate of 500 gpm from the mine, the sediment pond could theoretically
contain over I hours worth of by-passed discharge flow. In other words, this could allow more
than 8 hours of time to perform maintenance work on the treatment facility before the sediment
pond was filled to within the 10/24 capacity volume level at the maximum level of 7773.2' . This
should provide sufficient time for most routine or emergency maintenance procedures, especially
in light of the mechanical simplicity of the system. Details of the sediment pond capacrty for this
scenario can be found in Appendix 7-4.

Prior to initiating any routine or scheduled maintenance on the oxidizer unit or the seffling
basin, the company will provide a minimum 24-hour notice to the Division. Emergency
maintenance occasions will be reported to the Division immediately.

DRAINAGE

The "old loadout aret'is depicted on Plate 7-5 and in AppendixT-4 (Sedimentation and
Drainage Control Plan) as disturbed drainage area WSDD-IO. Much of this area is now dedicated
to the installation of the iron treatment facility. The treated minewater, along with any direct
precipitation falling into the settling basin, is discharged into Crandall Creek via the original
approved UPDES outfall point. Therefore, part of this treatment area is now excluded from
draining into the sediment pond as disturbed area drainage. The basin berm, which supports the
concrete barrier wall, serves to effectively separate the settling basin from the disturbed area
drainage around it. Effectively, all surface drainage now bypasses the treatment facility area, and
there is no co-mingling of storm surface runoff withthe mine discharge water undergoing
treatment. Relevant drainage information from AppendixT-4 is included in Attachment 6 for ease
of reference. This attachment also contains informationthat shows the adequacy ofthe basin
spillway and the discharge pipe to handle the combined flow of the mine water and a l0 yeail}4
hour precipitation event on the surface.

While the facility is neither an ASCA nor a small area exemption, it represents a small area
within the disturbed area wherein runoff is treated along with the mine discharge water and
discharges through an approved UPDES outfall point, and therefore does not drain to the sediment
pond. Also, the outertoe of the berm located adjacentto the Forest Service road has been armored
with concrete jersey barriers sufficient to prevent potential erosion from surface runoff along the
road, and to route surface drainage around the basin into drainage ditch DD-10, thence into culvert
C-4, and thence into the sediment pond. Calculations in Appendix 7-4 show that these drainage
structures are adequately sized to handle the bypass flow (at apeak of about 1200 gpm) in addition
to the l0 yr-24 hr precipitation event design flow.



ING

At such time as the water treatment facility is no longer needed, the facilify will be
reclaimed. This could be at the time of final reclamation or prior to it, depending on circumstances
at the time- or it could be replaced with a long-term facility capable of post-reclamation treatment
of the water, if needed. The existing facility is currently approved and bonded fbr reclamation by
the Division- Presently (May, 20ll) the company and the-Division are in negotiated discussions
regarding the bonding requirements for long-term future operating costs.

BASELINE MONITORING

Additional baseline data has been incorporated into the approved plan. This dataincludes:
l) flow quantities from the seep in the sandstone ledge above the treatment facility,2) historical
data concerning the iron concentration levels in the mine discharge water, and 3) performance data
demonstrating the effectiveness of the existing treatment system methodology of oxidation/settling.
as opposed to other treatment methods such as reverse-osmosis, fine-element filtration, chemical
coagulants/fl occulants, etc.

l) Ledee seep water.flpw: The treatment areais separated from the portal bench above by a
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massive sandstone ledge of bare sandstone rock. There are several seeps emanating frorn this
ledge and this seep water drains down the ledge toward the area of the settling basin. Based on
previous measurements, the flow is minimal (approximately l -2 gpm), but constant. A concrete
trough has been por.red behind the existing retaining wall (between the ledge rock and the back of
the wall) to collect this seepage water and route it through a 4" PVC pipe to the settling basin
overflow culvert inlet. In this manner the seepage water is contained, can be monitored, and is
also subject to treatment ttru dilution. The flow data collected from monitoring this seep will be
provided to the Division and will assist in determining the most appropriate geotechnical method
for future reclamation of this area, i.e., final reclamation. Monitoring will be conducted monthly,
although fueeze/thaw conditions in winter months will have to be factored into interpreting the
data. The monitoring information will be provided to the Division (via email) prior to the end of
eachmonthandwillcontinueuntiltheDivisiondeterminesthatitisnolongernecessarI@
ffrilri is
i

.

The location of the seep water discharge pipe into the basin overflow culvert inlet provides
safe and convenient access for collection of this data. It should also be noted that much of the
seep water seems to be coming from underneath the concrete pad of the old crusher building sitting
on top of the ledge. Since this building, and its concrete floor, will be removed during final, there
is a high probability that much of the seep water can be isolated and contained at time of final
reclamation.

@Detailsofthisseepcollectionsystemcanbefor.rrdintheengineeringdrawings
in Attachment 8.

2) Mine dischar$. water qualitv: This data is essentially the monthly UPDES sampling and
monitoring that is presently on-going.

3) Operational perforlurnce data: In addition to the normal UPDES data (item 2), the
company commits to gathering data to reflect on the effectiveness of the oxidation/settling
methodology employed in the existing system.

This data will be collected monthly and will be provided to the Division via email. Samples will
be collected from the 12" HDPE pipeline prior to the oxidizer unit, and at the UPDES sampling
point at the outlet of the settling basin. The analytical parameters will include the following:

Iron (total, dissolved, and ferrous)
Manganese (total and dissolved)
Aluminum (total and dissolved)
Alkalinity
Sulfate
pH
Dissolved Oxygen

1l
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OFF.SITE IMPACTS

In early 2009 the iron concentrations in the water began to exceed UPDES limits. By the
suilrmer of 2009, Crandall Creek below the mine began to display an orange discoloration from the
iron staining, resulting in violations from both DOGM and Division of Water Quality. Therefore,
the company eonrniffi performed an on-site inspection of the Crandall Creek drainage with the
appropriateregulatoryagenciesintheofie€€,e€sfiSummerof2010).
The purpose of the inspection was to assess the extent of the total iron accumulations within
Crandall Creek. Following the site-visit, the Division (with concuffence with the Forest Service,
and consultation from other agencies) made the determination to not remove the iron
accumulations from the stream channel at this time. However, if needed, future inspections will be
conducted by the Division (with concuffence with the Forest Service and consultation fiom other
agencies) to make a determination as to what clean-up measures, if any, should be taken to remove
the iron accumulations from the stream channel.

TEMPORARY USE OF CRANDALL SEDIMENT POND

ffi+
During late April and early May of 2010, the iron accumulation material (a.k.a., cleanout

sludge) was cleaned out of the settling basin for the first time. There was at this time
approximately three months worth of sludge material accumulated in the basin. Cleanout was
accomplished by installing a total of ten cleanout tubes sequentially across the entire width of the
the basin, from top to bottom. Each cleanouttube was constructed of 4" pvc pipe with %" holes
drilled on 8" centers along the top of the pipe. At the time of cleanitrg, rr 2" flexible hose was
inserted into the cleanout tube, with the other end connected to a vacuum truck. During cleanout,
the open end of the vacuum hose was slowly retracted through the length of the cleanout tube,
sucking the sludge from the immediate area through the holes in the outer tube. This process was
then repeated for each tube until the entire length of the basin had been cleaned. The sludge
material was then hauled by tanker truck to the Wildcat Loadout and discharged into Sediment
Pond C, as per the plan. In total, 38 truckloads of sludge were cleaned from the basin, totaling
216,000 gallons of material. Since the initial cleaning, additional cleaning tubes have been added
and the pond has been cleaned several more times.

Laboratory analysis of the cleanout sludge shows that it is in compliance with all standards
for RCRA metals (see Exhibit 4, Attachment 9). Lab analysis also shows that the sludge material
is mostlywater, being 94.12% water, 5.88% solids (see Exhibits I and 5, Attachment 9). Shortly
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after the cleanout, representatives of the Division inspected the material in Pond C at Wildcat. By
this time much of the solids had settled out, leaving a clear supernate on top. This supernate
material was sampled and analyzed (see Exhibits 2 and6, Attachment 9). Exhibit 3, Appendix 9
shows additional photos of the Wildcat Pond C as the sludge continued to settle and dry out.
Within the next several weeks the sludge material dried up entirely, leaving only a thinresidue
caked in the bottom of Pond C.

The company is now experimenting with various methods to improve on the cleanout
process. The sludge material in the settling basin is voluminous, but mostly water (g4% water, 60/o
solids). Therefore, efforts to remove as much of the water as possible from the sludge prior to
disposal are now being explored. These efforts will include the use of mechanical filtiation
devices (geogbags)used during cleanout, on atrial basis. To facilitate the testing of these new
methods, the company will utilize the Crandall Canyon Mine sediment pond on * temporary basis
for short-term storage of the cleanout material. This period of utilization will be restricted during
the summer and autumn months (October 3 I , 201| when seasonal weather conditions will prornot"
effective evaporation of the sludge material. By being able to temporarily store the material in the
Crandall sediment pond, a greater degree of
flexibility can be employed in the trial-and error methods for developing the most effective de-
watering process. Such de-watering process will then be incorporated into the long-term cleanout
program. It should be emphasi zed that use of the Crandall sediment pond during this testing period
will be temporary, as authorized by the Division.

It should be noted that in no case will the sediment level (of the combined sediment/sludge
material) in the pond be allowed to accumulate above the presently approved 7770,maximum
sediment level. It should also be noted that at no time will the total water level in the sediment
pond be allowed to exceedthe 7773.2' elevation as aresult of the cleaning/testing. Bynot
exceeding this level, the sediment pond will still maintain sufficient capacity to hold surface runoff
from a l0-year , 24-how precipitation event. A high-water level markerhas been installed in the
pond to make certain that this level is not exceeded during cleaning and testing. In the unlikely
event that any supernate water needs to be decanted from the pond during this time, it will be
decanted in accordance with the approved UPDES permit. It is encourugittg to note that, should
decanting be necessaryo analysis of the supernate from the initial cleaning rho**d compliance with
all UPDES parameters. It should also be noted that any sludge material deposited in the Crandall
sediment pond during this time will eventually be removed and disposed of as part of the normal
approved sediment pond clean-out procedure.

As mentioned previously, this sludge material was hauled to the Wildcat Loadout (permitted
under MRP C10071033), where it was disposed of in Sediment Pond C. However, the company has
recently turned ownership of the Wildcat Loadout over to the Intermountain Power Agency (IpA),
and can no longer utllize Pond C for disposal. Therefore, as an alternate to the Wildcat disposal
site, the company is now in the process of permitting a new disposal site in lower Huntington
Canyon near the northern terminus of the Burrna Road. This site is located on SITLA land and will
consist of several shallow evaporation ponds. Therefore, the company will seek verbal approval
from the Division to temporarily utilize the Crandall sediment pond for sludge disposal during the

T4



time period involved in permitting and constructing the "Burma" evaporation ponds. This usage
would be under all of the same conditions as the previously approved temporary usage as specified
above.

ffi+

ineftrding.

ON.GOING STATUS AS OF MAY,2OI1

The company has been working on the design,
iron treatment facility since January, 2009. Under the

permitting, construction and operation of the
existing treatment system, the mine-water
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discharge has been brought into compliance with UPDES parameters since March, 2010.
Presently, the tbcility is being upgraded to allow greater dependability under the constraints of the
requirements for continuous 2417 operational perfbrrnance and regulatory compliance. Much of
the work has been on a "trial-and-error" basis because the iron treatment issue is relatively new to
the Utah coal industry, and accepted treatment methodologies for eastern coal mines often involve
dissimilar water chemistry and differing operating and environmental circumstances. Also, much
of the constructiory'operation of the facility has been under near-emergency conditions, given the
fact that the company was in violation with several state agencies, and the discharge into Crandall
Creek has been under constant scrutiny from other federal and local agencies. The constant
pressure and necessity to keep the discharge water in compliance at all times has made it rnore
difficult to make adjustments, add new equipment or explore new treatment options. To date
(May, 20ll), the company has spent nearly $800.000 on construction, operation, clean-out and
maintenance of the svstem.

A chronology of events associated with the weater treatment facility is presented in Attachment I l.
This chronology is provided in response to Division order l0A.

PROJECTED ANNUAL OPERATING COSTS

A summary of the estimated projected operating costs of the water treatment facility is provided in
Attachmenl 12. This summary of projected operating costs is provided in response to Division
Order l0A.
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APPENDIX 7 .65.......ATTACHMENT 8

NOTE TO REVIEWERS:

ADD THESE NEW DRAWINGS TO THE OTHER
DRAWINGS N ATTACHMENT 8 OF APPENDIX 7.65

AS-BTJILT PLAN, IRON TREATMENT FACILITY

MINE-WATE,R TREATMtrNT AS-BIJILT FLOW DIAGRAM
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ATTACHMENT 10

MSDS SHEETS FOR

NALCO 7 7 63 (FLOCCULENT)
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HNALco SAFETY DATA SHEET
PRODUCT

NALCLEAR@ 7763

CHEMICAL PR

PRODUCT NAME:

COMPANY I DENTIFICATION :

NALCLEAR@ 776!

Nalco Company
1601 W. Diehf Road
Naperuille, lllinois
60563-1 198

(800) 424-9s00 (24 Hours) CHEMTREC

INSTABILITy: 0/0 OTHER:
High 4 = Extreme * = Chronic Health Hazard

EMERGENCY TELEPHONE NUMBER(S} :

NFPA 7O4M/HMIS RATING
HEALTH: 0t1 FLAI\4MAB|L|TY: 1t1
0 = Insignificant 1 = Slight 2 = Moderate g =

gqMqosl

Our hazard evaluation has found that this product is not hazardous under Zg CFR

PRIMARY ROUTES OF EXPOSURE:
Eye, Skin

HUMAN HEALTH HAZNPPS - ACUTE :

EYE CONTACT:
May cause irritation with prolonged contact.

SKIN CONTACT:
May cause irritation with prolonged contact.

INGESTION:
Not a likely route of exposure. lf swallowed a jelly mass may form which in digestion may cause blockage.

1910.1200.

FfA4ARDS I D E NTt FtcAT tOF

CAUTION
May cause irdtalion with prolonged contact Toxic to aquatic o.lanisma
Do not get in ev€s, on sldn, on iothing. oo noli;k" inffi;iyi'"#;er suitatte prctective dorhing. l(eep containertightly closed' In case of contect witn 

-eyes, tl"* irr.d-l"t"il *in-penty c water and seek medical advice. Altercontac{ with Erdn, wash immediabrv_w*ir prelry or_soap ana 'td;: 'fi6& prd;il,ilfrutJ.*' '
Y31.:l$l?,pJ"bgiv€ gorhj1g droree ina,iye,race'proieciion'
May s/olve odd€s of carbon (c6x) unaernre <irnaition!. iliy-#ov" o,ioe" of nitrcgen (Noo und6r tire conditionaw*er in contact wittr the produa fiil cause stippet-fl;i iJ"liti""!

1601 W. iltir\aperuute, uttnots 60869_1199 .
For additional copies of an MSDS visit www.narco.com and reouel

1t10
request acce$s



HNALco

INHALATION:
Not a likely route of exposure. No adverse effects expected.

SYMPTOMS OF EXPOSURE :

Acute :

A review of available data does not identify any symptoms from exposure not previously mentioned.Chronic:
Frequent or prolonged contact with product may defat and dry the skin, leading to discomfort and dermatitis.

AGGMVATION OF EXISTING CONDITIONS :
A review of available data does not identify any worsening of existing conditions.

EYE CONTACT:
lmmediately flush eye with uratBr for at le*t 15 minutes wttile hotding eyetid8 open. Get medicalatbntion.

SKIN @NIACT:
l:19-e con.hminabd clothing. wash off affec'ted area imnr€diably with Boap and plenty ot water. tf symptornsde\relop, s€ek medical advice.

INGESTION:
Do not induce vomiting without m€dical advice. lf consciou8, w€shout mouth and give webr to daink. It symptomgdarelop, s€ek medical advice.

INFIATATION:
Remove to fresh air, tre€t symptomatically. ff symptoms dwelop, seet< meCical advice.

NOTE TO PI-IYSICIAN:
Based on the individual reections of.theili?nt Te eh{sician's judg€ment should be used to control symptoms andctinicar condirion. rf s,yartqv.d a jery mdse may tonir ritri"r, inilg&ion 

'n"t 
;;Git"";g".-""" '

SAFETY DATA SHEET
PRODUCT

NALGLEAR@ 7763

FIRST AID MEASURES

FIRE FIGHTING MEASURES

FLASH POINT:

LOWER EXPLOSION LIMIT:

UPPER EXPLOSION LIMIT:

EXTINGUISHING MEDIA:
Foam, Dry powder, Carbon dioxide, Other extinguishing agent suitable for Class B fires

UNSUITABLE EXTINGUISHING MEDIA :

Do not use water unless flooding amounts are available.

Not flammable

Not flammable

Not flammable

ny 1601 W. Diehf Roa r rr.v, ..rr.rvre vvv\riJr_ | t{ru _ 
ttJov/rfuilFor additional copies of an MSDS visit www.nalco.com and ,*queri access

2t 10



HNALco SAFETY DATA SHEET
PRODUCT

NALCLEAR@ 7763

EM ERG ENCY TELEPHONE NUMBER(S}

FIRE AND EXPLOSION I-IAZARD :
May ev_dve oddes of carbon (CO<) under ftrc conditions. May arolve oxides of nitrogen (NOo under fir€ conditions.
Wat€r in contact with the prcduct will cause slippery floor conditions.

SPECIAL PROTECTIVE EQUIPMENT FOR FIRE FIGHTTNG :

In ca8e offire, ut€ar a full face poeitiv+.pressure self contained br€athing app€ratus and protective 8uit.

PERSoML PRECAUTIoNS :
Restric-t€ccess to area as appropriate until d6an-up operations a€ cqnplet€. Noiiry appropdate go\r6mment,
occupational health end sdety and €rwironmental authorities. Emur€ d6an-up is conducted by trained peBonnel
only. Do nol touch spillod material. Sbp or reduce any l6aks if it is safe to do so. U8e pet€onai protective equipment
r€commended in Sedion 8 (E)eo6urg Controls/Personal Protection). Spill may be slippery.

METHODS FOR CLEANING UP:
SMALL SPILLS: Soak up spill with absotbent mabtial. Place residuee in a suitablo, cover€d, prcpedy labet€d
container. Wash afi€cled area. ISRGE SPILLS: Wabr in contact with th€ product will cEate a v6luniinous, slipp€ry
gel. Soak up as thoroughly as possible with inelt absorb€nt mabrial or sawdust. Do NOT hose doivn area until iril
possible traces of polymer are remo\red. Contac't an apprwed waste hauler for dlsposal of contarninated reco\rered
material. Dispose of matedal in comdiance with regulations indicated in S€dion 13 (Disposat Considerations).

ENNRONMENTAL PRECAUTIONS :

This ptoduct is todc to fish and oth€t wabr organisrns. Do not discharg€ direcdy inlo lakes, ponds, streamq
wabrweys or public lvater supplies.

MNDLING:
Do not take intemally. Ha\re €me€€ncy equipment (forfires, spillq leaks, etc.) r€adily available. Ensuro all conlainers
are labeled. Do not get in eyes, on skin, on clothing. Use with adequate ventilation. l(eep the containeF clo€ed when
not in uso.

STOMGE CONDITIONS:
Stor€ in suitable labeled contraineB. Stot€ the containeF tighfy closed. Sb|e separately frdn oddizeF. prcbct
ploducl frdn fr€€zing.

SUITABLE CONSTRUCTION MATERTAL :
Compatibility with Pladic Materials can vary; lve thor€for€ r€commend that compatibility is Est€d prior to us€.

OCCUPATIOIIAL EXPOSURE LIMITS :

This product does not contain any substanc€ that has an edablished e)eo3ure limit.

Category: ppm mg/m3 Non-Standard
Unit

Substance(s)

Nalco Company 1601 \At. Diehl
For additional copies of an

Road . Naperville, lllinois 60563*1198 . (630)30b-1000
MSDS visit www.nalco.com and request access
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HNALco

ENGINEERING MEASURES:
G€neral ventilation is r€commended.

RESPIMTORY PROTECTION :
Due toitrE lot/t volalility and toxicity, the hazard potential associated with this matedal is |€latively lcMr. Rospirabryprcbction is not nomally needed.

I-IAND PROTECTION:
Nitdlo glores PVC gtoves

SKN PROTECTION:
Wear standard protectivo dothing.

EYE PROTECTION:
Wear ch€rnic€l splash gogglos.

HYGIENE RE@MMENDATIONS :

Y_=-gS_yt:ld-persoral hygiene prac'tic8s b avc*d oeosure. ]G€p an eye wash fountain a\raitabte. l(e€p a
saHy s.noureJ ayqilable. f dothing i8 conlaminaled, t€mare dothing and thorcughly wash tha affec6d area. Liunder
contemin€ted clothing before reuse. Alweys rrash thoroughly afteriandling ch;iirals. Wdn-hailiing this product
narer eat, dtink or smoke.

HUMAN EXPOSURE CHARACTERIZATION :

Based on our rccommend€d product applir:ation and personal prot€c-tive equipment the potential hwnan oeo€ure i8:Ld

SAFETY DATA SHEET
PRODUCT

NALCLEAR@ 7763

PHYSICAL STATE

APPEARANCE

ODOR

SPECIFIC GRAVITY
DENSITY
SOLUBILITY IN WATER
pH (100 %)
VISCOSITY
FREEZING POINT
VOC CONTENT

Note: These physical

Emulsion

Opaque Off-white

Hydrocarbon

1.03 - 1.07 @ 77 "F 125"C
8.6 - 9.0 lb/gal
Emulsifiable
I
400 - 1,200 cps @ TT "F IZS"C
<-4"F1<-20,c
27.4 olo EPA Method 24

properties are typical values for this product and are subject to change.

ny 1601 W. Diehl . Napervi lle, I ll inois 60569-1 1 9B;GBO)-
For additional copies of an MSDS visit www.nalco.com and requesi access
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HNALco

STABILITY:
Stable under normal conditions.

HAZARDOUS POLYMERIZATION :

Hazardous polymerization will not occur.

CONDITIONS TO AVOID :

Freezing temperatures. Extremes of temperature

MATERIALS TO AVOID :

Addition of water results in gelling. contact with strong oxidizers (e.g. c-hlorine, peroxides, chromates, nitric acid,perchlorate, concentrated oxygen, permanganate) may generate irelt, fires, **[lo*i.ns and/or toxic vapors.

HATAPPOUS DECOMPOS]TION PRODUCTS :

Under fire conditions: Oxides of carbon, Oxides of nitrogen

No to(icity studi€s have been conducted on this p.oducl.

SENSITIZATION:
This produc{ is not aeected to be a sensitizer.

CARCINOGENICTTY:
Nole-of the substancos in this produc{ 

"e]i]S q.oryinog€ns by the Inbrnational Agency for Research on cancer

ffil;n" 
*"*"al rodcotogt Program (NTP) or the Amen=can domerence ot owerimen'taiindi&riat xygieni*s

HUMAN HAZARD CI-IARACTERZANON :
Baad on our hazard charac-terizalion, the poiential human hazard is: Ldv

SAFETY DATA SHEET
PRODUCT

NALCLEAR@ 7763

STABILITYAND REAEM

TOXIGOLOGICAL INFORMAT ION

ECOLOGICAL INFORMATION

ECOTOXICOLOGICAL EFF ECTS :

The following results are for the product and a 1% aqueous solution of the product.

ACUTE FISH RESULTS :

Species Exposure LC50 Test Descrlptor
Sheepshead Minnow 96 hrs > 1,000 mg/l 1% Rqueous So
Rainbow Trout 96 hrs > 1,000 ms/l 1olo Aqueous Solution of ffiFathead Minnow 96 hrs 34.3 mg/l Product
Inland SilverCide 96 hrs 52.5 mg/l Product

5/10
request access
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ACUTE INVERTEBRATE RESULTS :

Species Exposure LC50 EC50 Test Descriptor
Daphnia magna 48 hrs 280 mo/l 1% Aqueous Solution of Product
Mysid Shrimp (Mysidopsis
bahia)

96 hrs 400 mg/l 1% Aqueous Solution of Product

MOBILIW:
Th€ 6n ironmental fate lvas estimated_ueing a la/d lll fugacity model ernbedded in the EPI (estimation progem
interfac€) Suite TM, prwkted by th€ US EPA. The model assum€s a steady 8tate condition bitw€en the rctaiinput and
output. The larel lll model does not r€quire equilibdum betur8on the defined media. The infomalion orwided is
inbnd€d to give the user a general ealimat€ of the environmental fate of this prcduct under the de{inbd condilions of
lhe models.
lf released into the envircnment this matedal is exp€cted to distribute to the air, water and soil/sediment in the
approximate respective percentages;

Air Water Soil/Sediment
<5o/o 10 - 307o 70 - 90o/o

BIOACCUMULATION POTENTIAL
ThiB pr€paEtion or matedal is not o(p€cted to bioaccumulate.

ENVIRONMENTAL HAZARD AND EXPOSURE C}IARACTERTZATION
Based on our hazard characterization, the pobntial onvironmental hetrard is: Mod€rate
Based on our-recommended product application and the producl's characteristics, the pot€nlial environmental
e)eosurB is: Moderate

lf releas€d into the environment see CERCWSUPERFUND in Section 15.

lf this ptoduct becon€ a u6'te, it iE not a hazardoua wase as defined by the Resource Cons€rvation and Recovery
Act (RCRA) 40 CFR 261, since it doe3 not ha/e the characteristica of Subpart C, nor is it listed under Subpan D.

As a non-hazardous wsste, it i3 not subject to fedoral /€gulation. Con3ult state or local Egulation for any additional
handling, tre€tment or dispo€al requirementa For disposal, contac{ a pnrperly lic€nsed lvaste treatmeni, storage,
disposal or recyding facility.

The ido.mation in this sec-tion b for €ference only and should not take the place of a shipping p€per (bill of lading)
specific b an odor. Please not€ that the proper Shipping Name / Ho-ad Clase may varyby pictiaging, propertili,
and mode of transportation. Typical Proper Shipping Names for this prcduct are as follows. 

- -

LAND TRANSPORT :

Proper Shipping Name : PRODUCT IS NOT REGULATED DURING
TRANSPORTATION

Nalco Gompany 1601 W. Diehl Road . lllinois 60563-1198 .
For additional copies of an MSDS visit www.nalco.com and request access
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(800)424-9300(24Hours; CHffi
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ArR TRANSPORT (!CAO/|ATA) :

Proper Shipping Name :

MARTNE TRANSPORT (IMDG/|MO) :

Proper Shipping Name :

PRODUCT IS NOT REGULATED DURING
TRANSPORTATION

PRODUCT IS NOT REGULATED DURING
TRANSPORTATION

This section contains additional infotmation that may hare retwance to r€gulabry comptiance. Tho infodnation in this
ssction is for refeFnce only. lt is not o(haustive, and should not be relieciupon 'to tati tne pUce of an indivldualized
compliance or haad as8essrnent. Nalco accepts no liability for the use d'thia infomaion.

MTIOI{AL REGULATIONS, USA :

OSHA FIAZARD COMMUNICATION RULE, 29 CFR 1910.1200 :

our h'2ard €valuation has found thd this prcduc{ is not husrdous under 29 cFR 1slo.12oo.

CERCLA/SUPERFUND, 40 CFR 302 :

Notification of spills of this produc.t is not r€quircd.

SARA/SUPERFUNDAMENOMENTS AND REAUTHORTZATTONACTOF 1986 CflTLE ilt) - SECTTONS 3(}2,311,
312. AND 313 :

SECTION 302 - EXTREMELY H/AZARDOUS SUBSTANCES (40 cFR 35s) :
This product does not contain subBtances lieted in Appendix A and B as an Edernely He.adous Substance.

SECTIONS 311 AND 312 - MATERIAL SAFETY DATASHEET REQUIREMENTS (40 CFR 370) :
our ha-ad evaluation ha8 found that this prcducf is not hazardous under 2g crn t'gto.tzoo.

Under SARA 311 and 312, the EPA has esiablished threshold quantities for the reporting of hazardous chemicals.
The cunent thr€sholds ate: 500 pounds or the theshotd planning quantity (IPQ), ivhich;/er b lourer, lor o<tramety
hazardous substances and 10,000 pounde for alt other hazardoul itremiiais.

sEcTroN 313 - L|ST OF TOXC CHEMTCALS (40 CFR 372) :

This producl does not contain substances on the List of Tqic Chenricala.

TOXIC SUBSTANCES CONTROL ACT fiSCA) :
The sub€tances in this pEparalion are induded on or o<empted from the TSCA 8(b) Inventory (40 CFR 710)

FooD AND DRUG ADMINISTRAT|ON (FDA) Federat Food, Drug and Coernetic Ad :
When use situalions nec€ssitate comptianc€ with FDA r€gulations; this prcduc-t is acceptable under: 2.1 CFR 176.120
Components of pap€r and pap€doard in contact with aqueous and fal6r foods and 21'CFR tZe.,teO Components of
paper and papeAoard in contad with dry foods.

Nalco Gompany 1601 W. Diehl 1199.
For additional copies of an MSDS visit www.nalco.com and request access
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(800) 424-9300 (24 Hours) CHEMTREC

Limitalion: For use as an adjuvant in th6 manufacturc of paper and paperboard in an amount not b o(ce€d that
nocessary to accofliplish the technical dect and not b o(ceed 2 percent (as potyner) by u,Bight of the p€per or
pap€rboard.

NSF INTERMTIOML:
This prcduct has Eceived NsF/lnternational cerfrfication under NSF/A|,ISI Standad 60 in the coagulation and
flocculation category. Thb product has received NsF/lntemational c€rtificdion under NSF/ANSI Standard 60 in the
Filtalion Aid cabgory. The official narne is "Polyacrylamide." Madmum produc-t application do€age is : 1 mg/|.

FEDERAL WATER POLLUTION CONTROL ACT, CLEAN WATER ACT, 40 CFR 401.15 /fomerly Sec. 307, lo CFR
1 1 6.4 / fomerly Sec. 31 1 :

Substancee listed under this t€gulation ar€ not intentionally add€d or oe€cted to be p|€sant in this product. Lised
compon€nt8 may b€ present at trace levels.

CLEAN AIR ACT, S€c. 112 (H4rdou3Air Pollutants, as am€nd€d by 40 CFR 63), Sec.602 (40 CFR 82, ctase land
ll Ozone D€pleting Substanc$) :

Substances liEted under this r€gulation arc not intentionally added or o(p€c{ed to be present in this prcduct. Listed
components may be p€sent at trace l€\rels.

CALIFORNIA PROPOSITION 65 :

Substances li8tod under California Proposition 65 are not intentionally added or eDeect€d b b€ present in this product.
Trsc€ l€^rels of listed cornponents may be pre€ent.

MICHIGAN CRITIfiL MATERIALS :

Substances listed under this regulation ar€ not intentionally added or oe€cted to be present in this produc-t. Listed
componentB may be present at trace l€\rels.

STATE RIGHT TO Iild\' ISWS:
Substances listed undor this r€gulation are not intentionally add6d or oeacted to be p|esent in this produd. Listed
components may be present at trace l€\rels.

I.|ATIO].|AL REGUUNONS, CAMDA :

WORKPTACE HAZARDOUS MATERTALS |NFORII ATION SYSTEM (WHMIS):
This ptoduc-t has been classified in accordance with the hazard criteda of the Controlled Prcduc$ Regulations (CPR)
and the MSDS contains all the infomation r€quired by the CPR.

WHMIS CLASSIFICATION :

Not considercd a WHMIS contolled produc{.

CAI,|ADIAN E]WIRONMENTAL PROTECTION ACT (CEPA) :

The substance(s) in this pr€paration a€ induded in or o(empted from the Domestic Substance List (DSL).

AUSTRALIA
All sub€tances in this ptoduc-t cornply with the National Industrial Chemicals Notificalion & Assessnrent Scheme
(NrcNAs).

Nalco Gompany 1601 W. Diehl Road. Naperuille, lllinois60563-1198. (630)305-1000
For additional copies of an MSDS visitwww.nalco.com and request access
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CHIM
All€ubetances in this product comply wilh the Prq isions on the EnvironmentalAdriinistralion of New chemicalsubstancee and are lisFd on the lryentory of E)dsting chemical substiance€ china (lEcsc).

EUROPE
The subetancas in thiE preperation have be€n |q/id ed for complianc€ with the EINEC,S or ELTNCS inventoriea

JAPAN
All.sulstances in this ptoduct cornlly wtth tho La$r Regulating th€ ManufadurE and lmpodalion of Chemicalsubsfances and ar€ risted on th€ E)ds{ing and Nerrv chiemicaisubstances rist (ENcs).'

KOREA
All subetancee in this product comply with the Todc Chemical control Law (TCCL) and are listed on th€ ExidingChomicals List (ECL)

NEWZEALAND
All substances in this prcduct comply with the Hazardous Substances and Netv Organisms (HSNO1Ae1 1gt6,"nd 

"r"listed on or ale e,(empt from the Nen, Zealand Invsntory of Chemicals.

PHILIPPINES
All subetances-in this ptoduc{ csnply with the RepublicAct 6969 (RA 6969) and a|€ listed on the phitippines Inventoryof Chsnicds & Chemical Substances (plCCS).

Due to our commifnent to Product stslradship, tre have €vduabd the huran and environmental haards and
exposuree-of this produc{. Basod on our recommended use of this ploduct, *. tra"J*"."a"rit"a the prcduct's
general dsk. This infomation strould ptwide a$istance for your orvi rist( minagefltJni p;c{icd foe nave emluatedour product's risk as follor6:

* The human riak ie: Low

* The eNironmental risk is: Moderate

Any use incomistent with our recornmendatione may afiect the risk characterization. our Eal€B representativ€ will
f:$Py^9_d:t"_Tif if vour product application is consistent with our recommlna"tons. iogeifier we canmprsnent an appRpnate isl( management process.

This.poduct matetial sdety data sh6ot p.rovidos health and safety infomation. The product is to b6 used inapplications consi_stent with our prcduct libratur€. tndividuals ha;dling this product jho;ld-b€-iffrit"o ot m"
rccommend€d safety ptecautions and ahould have access to this infdnatdn. ror anfarrer usii opo"u,"" shorld
be evaluated-so that apprcpdab handling pradicea and training programs can be estaStished to insurc'safe uorkplaceoperations. Please consult your local sales rcpresentative for-ai1y further infomation.

REFERENCES

Threshold Limit Values for chemicatsubstances and Physical Agonte and Biological Beosur€ lndice6, Am€ricanconference of Gor€mmental tndustrial Hygieni$s, ox., (ntet trGigtrt cunola-versloii n i"iiio"arcn corp.,Be{hesda. MD.

-

For additional copies of an MSDS vir:it www.nalco.coni ana requesi acjess 
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HNALco SAFETY DATA SHEET

Hazardous substances Data Bank, National Library of M€dicine, B€thesda, Maryland ooMEs cps ct)rRoMVersion), Miclbrnede,(, Inc, Engldnood, CO. 
i'i-r'r-rrY 

'Yr'Ev v' r'

IARC Monographs on the Evaluation of_the carcinogenic RiEk of chemicals b Man, Genana: World HeetthOrganizalion, InbmationatAgency for Resea.ch on?,ancer.- 
- -

lntegrat€d Risk Information sy$em, u.s. Environmentar probction Agency, washington, D.c. ooMEs cpslC[).ROM Veroion), Micromedo<, Inc., Engtenimd, CO.

AnnualReport on Carcinogene, National To(icology Program, U.S, D€paffnent d Health and Human serybes, public
Heelth Seryice.

Title 29 code of Fed€ral Regulatiom, l?4 191.0, subpart z, Todc and Hazadous sub€tanc€s, occupationat safetyand Heatth AdminiEtrarion (osHA), (Ariet Insighir crinoil vergiony,n,i"t R"*.*i C;rp*iil,ti#i", r,,ro.

R€iEtry of Todc EffecF of chemical Subdanc€s, National InEtitub tor o99up€tional sdety and Heatth, cincinnati,OH, CIOMES CPS CD-ROM Vercion), Uioornectex fnc., ingl'e,rood, CO. '

tuiel Insighfl (An integrated guide to industrial chemicals co/€red under maior_regulatory and a&isory p111grans),
North ftnedcan Module, W€€{em European Modul€, Chemical lrvenbries ttiooute-ano ttie oenerio-r,,roaur" 6rierInsighfi CI]ROM Vercion), Ariel Research Corp., Bethesda, MD. 

-

The Teratogen Infomation svstem, universig of washingbn, s€atfe, wA croMEs cpsl cDRoM Ven ion),Mictunedel( Inc, Englarrcod, CO.

Prepared By : Product Safety Department
Date issued : 11/06/2009
Version Number : 1.20

-
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Appendix C,MSDS

Inorganic Coagulant
Solve -1A

h'Iaterial Snfety Dnta Sheet

I. product l{tentilicnflon

l)nulssut'd: ilgrl?l'rF
D;ttr:R*r'isrrd; trg/l?r"rlg

Fru.duct NanF: Solre lA
Chnrical Type: Frrri* Clrlnride
Clienricnl Fnnrilp : Inorganic Salts
Fonnular FeCls
Synonynr: tron tllll Chhrpl4..

conrpntry: tr\rnt*rstlve LLC.. 4qe4 stirrr sl s.E Ltrtnd Rryirls. lr,iichi_ean 49546" LrSA
Fot prrrduct irtfontrrrriott call Cr l6 STS-ti6!:t or visit u,,*,$,.sowilter.soll,e.conr

COIIIFOSITTON/I N FOi\ I RA'rI{:IN ON TNGRII DII Nl'S
Cr:rlpotrcntr
Ft'ric chl*ridr ilFot-l ffi- FIor r,stirblislir'cl N*r estrlrlishi,d\lj:it*r ?732-l$-5 SS_s-l lrtrr avtrilablrHytl+chlarif Ai-id Tfr47-fl1-tl <il5{ r rpp* rr-*iiiugr j nrg/rna {ceifingl

5pIrn ffiiifin*el
lI. H:utr.ds ldentifit'atiorr

N[ T ERf;ENCT LIV TiITV I}:$, :
.,t PPtiAttt N{::E ..1 ND {r t}DRrr_'O[.fiR: tedclislr-hrnvlr.tF['ll.+&tNcE* liquirl
rlDrlft: sliglrr pujlgenr

I]1'A'I'EITT ENT E}F IT..IZ..\ R TI:
lU,tRlt{lNf;: r',tUSlrS f,l'E,tNl} .$KIN IRRl.li.t,l,lON

DANT.;};R:
cultoEl{e nrtterl$l' c$usts bttms. Retsls r*ltfr nrlirls l* refcn*c flnnrnrable hl.drugen gns.i\lny he htrnfrrl rrr lhtfil ll*srr$ll61sed ln hrrge nnrounts, Eft-ects nny 6e rleki.red.

F$TENTLI I. HH.t t,TH [-lf F.E{:TS'fr.rgel ofgftltr Eyer,, skirr. r"+.rPimtnry rirstratu, diEsrivr.= slsrglt.
Sigtts nnd s.Trnplnnrs of rhtrrl-l$rnl {.trrlrtc} sri|rrrsurt.:
Inhnlntion: \iapors url niist'r nt;ry [r* corrusi?'* or iilitnting t,r rht, nosr-. throat antJ respirnrc,rT tmct.Synptonrt niay inu-lude.buri:ilr*e. sen.*at;on. **ugfriog.'*lr*[rt-ss olblenth. lung inJlamnmtiotr aniJpulnmnrff *d*nu i fluicl a,"turnrrlationt.
tikln {-onlnt'l: vlpro;5. ndsm atrct liqrrids rnirl rirusr' sevrrr* iritrrtion lnd/nr [,.rffosi.,r. bun* t,-r thr, skin.S1'nrptrrnm nrni. inr'lude rilyniiss. rliscnnttort nr r*sh, clerp.'brro* irnd tissut" datnage.Etet-tnlnrtf: Difectr:y* Crfitlittt lllily r;itrrsr: sf vr-I+ in.ititi*if. tc*ring. Lrlurr*d visinn, caflnsivrl buns.ser.eFdlrn1agF'eieinjrlwritdperittrntrrt[rJj1K|n1-g'5
Iugestion: vapors, rnists. nnd iitlrdds ill.+ L:orfosi?e lo tht' mouth thrtrng ss6 dignsril,r sl'rrrfil. Ingrstiontlmy resrtil in abnounrrl li'tt:r zurd Lidncy,lfuneri+n. ,syrrtplont.\ ttrflr irrciudc uorii*3, rnnririir*{, prin, rJiru-rhri,.corm and di'ath_ Ef,fects nuy lr drlrri.rd hr/ lrll ls fhin,c'ttr,"rs.
Effests of long ternr lrhruilic] el;:nsrrnel 

'Chrnnir 
skin r,untaet rrift lnr+,cllnLr*ntrirtions llfly r:rru$f,rI*ntrariris.

othe* inrportnnr hnrnrcrsl ere $$ltn€t *ai, r,:ilr$r eyt'tissrrc r3iscor*rntion. Fnr furth*r infr:rnrntion on+rhcr i mpr-r ruirllr hilz.ilds. se* To,x I coloG IbA L n+ron l..t,+ noru.



IlI. Fir.st Aid
Cent'ral: If you tc.t-l unrTell. sct'k mcdica.l atrenriGD ishotrr rlre lalet or fiis I\.[SDS if possible. Ell-ects nfrltposlrlE {inli;tlation' in-qr'stion, ol skin contflrt;l T0 substilnce l'rrir]i lre cl+la1.cd. Ensure that nedicnl
lxrsoittt+l firl* itlf,iffle of tlttr llErlerLrl {st ini'alved, and tnke precnurisns to protc'ct thenm*hes.

E1'+ Contact: Elo not rub. Imr:rtrdi:rt+ll tlush r-1.es geutly trrr l0 nrinutts urilh pltnty (rIl+,fltrr 
"rte*asionrilll' lifti[g upprr mtd lor'.'el lids. until nn t,t,id+nr:t, olclienricil rcnmins- Cirll a

skin L-onract: ttflifiTli.T',t:',':'T'ijii,i, pr*,rrt or wirrer r-or irr teasr -ifi rninurns whiirr renroviilg
r"'utrtfltnilmted clrrthing.ierut'lry and rhrres..Do nol r*use cantirminnfrid chtliin*{1r,gg16p1

r,,hn,ariorr L,l*llit,:fffiiTirl!#J'Hi]',i'$f,,rl',| Tt,l'i,ffi,':Tllfiil;;;.";;
'lfPtl nttiticinl nrspiration by qualifieti nrt'r]ieat lxrsnnml irparielt is por ttreart'ri-ij
Ob tai n irirdic.-lrl at renr ion i nrmed i n tr- I r.lng.tstion: I I'swrillnr'..+rl, crrllr physir,:ian intnrbintrdy. t-inll i1fluce. voniirilrg ilt tbe iu$tructiol r,l,apltysiuian Fllve vicrinr rinsr* tnrruth n,ilh ivarer. 

'N*vrr 
gi"+ r,ri1tfing Lry nr*,,Ih r; ;n 

'

utrrol$cious F.\r.tsoll. Gir* otrr' FI nrd glnssrls r-rf rryilFr ro driuk an,l r..f*r f+ ntr.tlic;rl
Ff,rsorilH'l sr takrl dirut:tiru fionreith*r a phlsiciirfl'r a p+is*[ cr,iltrair-Tutrr.

[1',
1l! 

RE- f tcIf l'lNc. rl s.\ s uRFr$

ltt-:":T,LlTj',*.,-".,:llit::t:lffi:.,g"-,:j]1j1 TJris nrnterirljs ntrr.t:onsidtrrtt tn tre nrnurrabl+. pr*duct nr,y
:i,,:H..-i,,':ri:.:::T:.,,:."j,.,:;yl::l-ll:T,11::*": *..1.':1,_*{rrli.r wiirr nr*tars. croscrr *.il;,*; ,i,ffil,iiill'ircxprrsrcl rrr rgs.*** heai or flanu, dur: r+ huiid+qi *f int*nul Frcsiue.
lilnsh prinf: Nc,r rq:pticnlrlt
,l uto. ignil lon tenrperfi tn rE: N+r rppl ictlrle
Lorr-r,r flrnrnmJrle linrit t a../rlrp volnireh N*r applicablr
[.tpper flfitrrnmhfe linrit t *i.br. r'oluureil lrlat;,ppficrit te
fiXphrsiritt d*ti-r Sensiti-'.ity tn nr"clunicil inrftr:U'stnti,: dis*hnrg*: FI+rl nppliclhlt,
thfulirJ n g properties: Drrrn n.*rt n.. iiil ah h,
suilirhle erlingrrishiltg ntedia: l-lstr rt'irt*t'*f*r, r'r'art=r llrg, irlt-nhnl s.s;isririit l'nnnr- iltl chr.n-rir.:rls- {oe.-rr
oth rr- ngents :r.r rrppr +p tinlr f'n r s urrou nili ng tirr. :i.
sPetiirl fife'fighling. pt'otethrre-rretlrripnrt'ru: Fir*lighrats shuukl \'..{..ilr. pfopir. Frirpr,-.ti1,r *qriprrwrrr rriiil *srll-ccrtttliiur=d brr'nfl1ing aFFlratus. Irtorr, enntaint'rs lt,rnr iire iir*'n if ir ,.'riu b* dlti., rr.irhnut risk. trvatr.rSFHI nrilJ- lu ustfirl itl ccr+-rlit'l*g ('tluilltlti'nt ilnd L'nittriiitr'l's +:x;:rr,r:d t,.) fu=n1 arrl l1;.nr.Hiufirdoils tonrburtionlnidncisr fvlny rr:h'ns* rr:nic t-unr,-.s oiHyari,.;oJ;il;;i;; 

*ers i' a tii*.$uihhle Erst Inguishiug lrlerlia:
Tltt- strlrstlnc'r is rtilt c'rlublntil{r*. Usc crtinguishirrg nr=dil nlrprnprinttr tr rh*: sru.r.,,r.'riline tirr.NOTk Also s*e Srr*ritrn Stntriiir;l tnd R+ni:riiirl,. r' F-'-"-

Proteclite Etlnl pnrent:
lv+ar firll lir+fighting prnu'*tivc cl+tlring. St'r' h.'t$Ds ,S{'etinn {Exp+sr.rr* {ontrnl*iFrrsrruiil Fr+ret,tiani.
fir+lighqrs. ilild orhr"iErlip+strr, rr.cffr seJl'-trortrairu,,tl brtinrhing irppflrfltus.
Sperltl Hnlrrd-s:
K*t'p *ontaiilct's ur:[i trv sFrnririg v"ilh r+ntt'r il'r:xpr:sc'c l,-r 11*. During a fire. irit;rtin.$tfixig ltydrag.rrnrhlnride' airdt'r'r nhnsgen-e.^-uqs€iT_tlrflI be *ernt.rrrterf iI mneriai is drjrrcl iinil tht'nr henu,Jro deerrinposiri*n-
il lerhnnirrr U5trti'; Sensltiv i|1' Strtenre its.
Nonr

.STEFS TO BE TAKEN]N CASE M..{IET{-IAL IS RELEASET} OR SPILLEF
F*rxorrnl preciruliorrs:
Ite$trict ilsct"ss tD nrr'.t.utr{il compl*til6 ,-rf ch'an-ufr., Ensue *ie nrlup is Coi]cjuckd hy trsiUed prsont*lonlJ'. lVhgr-6-r-'tprlsure lercl is mi kn+run. uear NIb$H r,ppruur,d. pnsiri.,e [r*riur*-r*ilkontainedrcspitrttr- \\rhrtrurg.rip$srur L*vrl is knor,..n. r+.cil. NI{ISH ipfrr,**ri rcspir+ior suirlllte-iur 6,v*l ol.rriprrsur+.

In irdditir-rrr to th* pru{ecrive ciarhingr'equipnrenr in St:ction l. ,r**t. n rrr* }riece F\.C :ruit r+,ith harrrl cr pVf



oler'llls r+'ith hood. *'cnr itupervious boots. Kecp a.ll otlrer personrrel upr+ind a'd ntryiry frorn rhcspill/rclease .

Enyimnnre ntal Prrraulirrns:
Pttrretlt \vfflt1r cslllatninnted with this prr:duet franr*nt*ring dr,aius, srrl,s1s DJ.strenum. g*rringr'ropstk+eping aninml rue*s. nnd sirr-s uf u*iv+ firra n,rrr rnil*. Dike far ah*ld ;i;h; s]ri1r tbr. Iflrrr rcf,sl.*-t+f diSpOSiil. 

vr'r'st t{r\'rru ur lrrtr rFlll lul littft'lef,Sl'f-,

spill response/tlfeurrp: vcntilate ar*rr rrl'r*l+:rrl:. srtp leak il ruu s*rr do so rr.ithrrut risk. NrurmlizcsFill rryith litn* rrr soda ish. Atrslsp rr*uu.aLiz*d *piif .*ltfi inert nfisnrtenr n$t,rri$i,ll*.n, plar.rt ;rhsol.lxnrntat+rittl into n sujttrbl*- Inbsl+d L-on*irer fi:r: tarei;i*p*;;i.'Fi;il";r;i;iffiiliilrl;l-r. i' nrc*rchn*r, *irhappli*nbltt rcgulnti+ns. to t+i151s trrlitmettt.q]srenr. Notil-y itr+'ap,proprirte aprhtrritir-s 
'-q 

rrlquirdrd.

Fi,#|ffit$ffji[,"*pills urer lfloD clry pounds tr:irc-q] li,urr i',* rcporretl ro Nari*rral Res'nnse

HAN_qLrNc .r Np sTo&AGE
Ilnndllng

[[:llllt'r1llfi,[fnx[.i;;lv-{rid 
r.:r-rutncr 1e'i{h t'rt'r skin anrl clurhirrg- lvir,.tr rh{rrourehty irlit.r hitnrtting

Wenr npp.loprittc clrnilir.-nl11' pt.+t*rtir-t r.rluiF\nrr:nl. Ltsr in r,rrll r.trntilntl!.ru*n with propcr t=ngilet,ringf'sDtt'*15' Avoitl inhdnti*n +lrflF*rrrs. K{'*p ?TlLv li+ni ltrnt r,riri tlon *. This nrr,r*riil'v."ill *n'rrrdr* $i{r,[ r,raluntinutu ,'tt ir rilte gr{riltt'r rhrrn i.J.s rnnr tit.?s ;rr*hoJy.;*iJ iu;-iioc i l-10 ,p}. lr is ilius cnnridcrctl lc [r* arorl*sivc nurerill t'or transpoltnrio-n purpos*s. prntcrl eoirrain*r l.rcnr F1rr*i.._f J_r*r-r*. D.r n6g *,r1*.,uontfliners .r tittittes rvith tnols nr hald 
"ittj*itr. I.no'+ir *oiti,i*i t:lor*d nirrt qlrr. R.ii,ii.* rht hlrr.l. rlrish{sD$ antJ irny'xlir''r:rFFti':ablc intlriutariar: b,c'lbre uw.. Ke+p *piu'aretl frCIniinc,-rn4r;rrilrlr su[rsm'r-,cs.LIs* irpFr*p'irrr' pc'rsorrrr p'nrtsti-,,* Equip*t=nr pr:r.s+rrir' s: Hfi;; ;r; .*il'.:rr#rr*lr, imrcrirrs iirulsnpplitrs spr'vifir"tl lry iltrirnurnutirt-lurtjr is b,ring cnnrFiiritrtr *,rrt nppropriirre f.rr uie rryitlr ilils pr1+1lxs.

.$TOR,.rGt..:
Bulk stor;tgc cnnminr'ts;tnd ;rn+illnri till nurl li't"d si.st,.rns shouiql hL. r:ortrrrrur(.cl aur nl.apptopriaentaterinls sucl: as pr'lt'*thylt'nr' pn$prc,pyl+nr, rub-iint',J str.r,i nrrd FltFdesig*ted irs nppr+priare f'rr usc.ttrith tltiri Frndu*t. Str'lngt tanks slrorilil irr. vena,d ru lcrtrlrtrr rti..tterinr iltlllt"{r1_rhg.r-r_. Sfrrrirgt fheilititisshrtuld h;t?r' re'trrniJnry crtttaittttll'nt ilt oq,:,.r19 t]i:r.* r1'1*gu.l.-tirrrr. $torag* rnuks, piping trnrl ut]hxrlingpoit:tsshnu|d[r*h[itl|tidlrr'ithri|rFloFrintesi-enag+t.'rarvtid+.]cii|t.nts.Srr111'g411gi'ntt.iitl0ns?t.lhis

'r'ill li't't'r-t- or trystiillize nt l*rr'-'-tcntp,'rirturbi. hisulntr ono ri.lnii**e *tftriigr rlrtk.r. prrrrrirs. pi'rs *rrcrttnc'illnry t'quiFnrnt ss nr-L'esrirrtT. Prnducr sh*uld [ri. ust=d tuirlri,r .-rrr { |i;tirr and si.*4 iit a e*+; dqr rr.r.1Ji.t'i]tilftd'dir(-i1ii\Trl,tl.minl|i$0tt|'L]L.sr,|.hi:rr[;rtdirt*onr1ratiblcmnEria|''lr'|'.rtrrin|rru:r|rslnret|
cltser|shippirr-e('trt]utinr'Is.prt"|brrflythsupp|ia1contnirr..r.*.d..'|1titilrrs.:fthisrnirreiir.lm*;r|rr=
rufFn gilrply' 'ritrce tlil'y rcHin Fr*dt i, rcsid*es {t'npor. iiquiJ,,l-rt,o*ruu all r...iirnings irnd prrcrutiuns lisredI'nr th+ prnrlg*t-
Int'+ntpirlible nHterinls: Oxirliaing ilgriltr. nld,r6ris. str"{rn{,. lrases. ft,rluq:i11*s ir!$nfs, aicnhrls, sulficlc.slllDllslllir fs {t'. g. Siyfr.tE,r.

l'entilttlinn iitttl tttgittterit|$ tonlt'olsl Fr-avicfg gf,od gplttr'rirl r'*flt11'td.llfi1ttion to inirtitnize $r,posr.rrr trl|aFolE r-rr ilisls' L'c'ral r'xlHust i'rillililti,-)lr nlflr' ue: rcquTreJ in-+rcl.'r tr *;TLi' ,;q'irenrtrrrs.

Flngirreeri ng ilf ersure*:
lflliert- thi's lnaitirili is ttot u:'rd in n i,l+serl sj.-strlll, goad *it*inslnt* rrirrr In{:nl r.$ltirust .",rtrtilntierrt sluruid hcpi*vided r': csnuul +nposurc.

AC{}IH TI.1'



Resplrntor'1 Proted ion:
Respiratory L\rtrtertiotl is r*quir*d if thrr airlronre roncrrlufltionsexcr+ds ttre TL\'. NIOSH-approvtd llll
{acs tt'spir;ttflrs are le€Dttltn*nd('d drlpendingt ot: lhe airtrofnt' conc*nuttion [*1.+ls.
E1'e Prntection:
lv*nr eyetlar.rr Frrott*r:titrtl such as chetmicll splash proof gaggles or lace rhietd" Do n+t $'rflr r*ontact lerrsrs.
Ey+u'35[ t'quipnrnt ar:d snl'ety shr:$'er should Lu pr+vid+d ilr areas of Fotr*ntifll rxFo*lffi.
$kin Frote*tion:
Ai'aid skin r:orttacl. lVe,ar inrp*rnr.alrl* gltrvt"s md suitrble prrrectile cl+rhing.
Other protetf igt +c;ui;Hnenl: lT*ar pr+leetiu* *lnthing to r111,r1nttt* skirr coukrct. FuJl-llct shi+lti. rublrt"f
t'ctlltrr'r1flr, mid-r+sistitnt horrd*nd firll-brdy sttil rr-{r:r1:rnr:rtrjtrd ;rs apgrrrrFriate. .{rt rryerirftsh stfltiDtr $rd
snlirtl sltt'u't*r shtuld tr* nmdt' ;n'ailalrlr in inlnrdirtt w+r'lting areir.
.tddilicnnI 'tdrice:
F*otl. Lrevc-rnger ntrrl labitcco prGr.lrct$ shuulil nat te carried, strlrcd ru crlnsltntd tt'hl.re this niirteri;rl is in
tlsc. Brlfurc r"nilllg, dlinking. nr snuhirtg, rvash tar"* lnd hirrtrjs tlrolnughty ruitfu s,1r;161nnd water.

lr FflYril[:..il,..tNIr,.f_]HFthtICAI. IrRop|lRTilis

A1t1*nranrr" ru:d Odor:
Boiling Point:
h'ft'lt iu g Fr-r intJ Frt'+z ittg lrni nt:
\irpor Pffissrtrr':
$prpgilll: Grnvitl:
\i;rpr'r Densitv
tt. $r:lrrtil* tBt lTri:
pH:
Srtlulnlic'n rn Air lri lry \in11,

Et rrp+t'al i,-'orl ltir ti. :

Sc'lutrilit,ri in lVn ggl;

Vrlrtilt- O1*ani* Crrrk tlt:
Flrrsh lrr.riirt:
Flirnrntablt= Linrits tti b'ri i'r-rli:
A rrtc, i-grt i t irrtl te llt':
Fr,--r'rrrp*s i titr n te mp:
0rl:-rr Thrt-sh*14
Prt1i1 ir-rn rcr llicitr nt
{. l1-{'r* t nn'J Li\f iltrf i

rf q]jrBIL|TY AND Iili,t{:'Tl1'ITY

Srirbiliry;

C+.rn61 glon* trr fl vtid:

Pol'lnrrienfion;
CantJitions to Arrrid:

ll{atc,rirtls to ir"'nid:
Htantd+us dt"*nnrpr'sit io rt :

Ptr'rlrrurs:

Rt' tf dish-bt'*rvrr I iquirl: s I i g lrt purrg'* ll t ftdrrr
ll-15-l ifl t: ::il-l-10.F
- I 5,-F { _17(:; srilutioni
I*lot lpplicnble
l16-t.-18
FItt npplit.ahlt
I{nt tvaillblt'
{J
FIct nppliciilrL"
Irht npplicnlrle
Nt=gligilttt'
Ncrltr
Nern ilnnrntrrlrk:
lr[+t nraihble
Nc't lrrnilirhlt

Nol a1'6111t1tt*

lrhl trfail;rfrl*
It{rrt irunil.rlilt'

.$(irblt" trndct thr ffrournlrrndr.d str'l'ngc atd handlirrg corditions
FlerirfiLrrd.
Pr+duct filflI lek,nsr $llrrll flltrrlunts ot ll:rntmrbl,.r lrydrug*ll girs rrll
c{'ntlrt lr'ith rr*Hls.
ll.' ill nut trsrur
Dangelrus gfls{ri mflI iu*Ulttulilte iil c*nfl6*4 sFrrLrF. Atoiil r'rlltirct
ruith inr+ntllnlilrh' nurtr.rixls, lrrrt ittrd lJanr". [{rrt-.rial is r:rcidic lnd
r',]ff+d(js tnfl it ittr: trrls.

lr{etrrls such *s irun, Ff str-ei rvhi+h irrf sulrjr.f,t t* catfisian
h-y tl r+i hl,-rri r,: ac i{.i l'fi p u r$ { irt hi g h hr itrpn'nlu le I

Th*rnral dri-r+ itrF.*rsition tl' drird residus s- cv i l l pr+d uc* hydr*fn, n
*hlttritlt'gab.



It,

Tnxicotagicnl infnrnration ttrr the proclue't is forrrd und+r $+cri,.rn -j. HAZARrls INDENTTFICTITINToticrrlagicnJ infornrntir'n 
'n 

the osl{A rcgulatetr cDrrF'rr}rkants nr'this procruct is rrs fi:llor+,s:Roufes qf expolur*,. 
.stin:'lnr',:r, r#r- r"-orirar.=r. inhal,,riian nnd irgrriricui.

Bme ori Feric Chlaridr, Sotid fanhydious)
TOXI(:1)LOG1f..IL IlAT.,t: LdS0 {nrnt. rnl}= 4SD rngikg

Illulage[kilr- othtrt' mutation tr:sl ri,str:Jlls: Esclrrichin enli- 50fl rrmrrlitutri::
Phagr inhil'iri+rr ,.:apacirl: E.rclrtricliia r:rlj 4I ngineII

R*prndnctive Effecls: TDLI Rat I dal{s} inrrntrrsticular lIgT6 nrgrk.eTDLt Riit t d;ry {sl intrataginal Jtl ,n-q,lg Ftrr pre.gniurL,y c,'rrtinrrris

ft- rnt +ge n ici l.r, fi n d Fel otorfu lty : No f ar. a i I a[.rlc-
,$.ruergistic illlteritlsj Nnt availrrhle

Hydrrrchlnri* acid krs n 4lx'ur inhn.lirtion LC-50 frar j valut- +t' .1124 grrn t4.?nig/L.,. cnnt.rt wirhhyrhnr:hloric at:id solutinns or mists rrln {"tlxe srrcr+ skin nnrl e1,t iruiiariorr ,tci,rijl"**{por-urrr iohldrr-rchltrrie iicid vapor ltlrry f,flusr' rrvr"rr r.y* irnd eqriraroil" trart iltjtrtiriil

F't:f_['o{If":ITY:

EtrlirrLnttittlttirl t'Jlb*ts: Thr* Fl+dro*l shTlcl rtot hc irllrrv.,r"d trr l-111.=r driiitts rrr rr,,;lfi,f u{tu.tif}i rrt bi_ dt_p*sitt,dl,'h+n it*rrn nlltct grnund *i.rurlirfir lr"flk-r-s.

Tt.r;t: Ac utt' i nttrol'rilizirrion TOECD lD] l
Dumril:ll 4$hr

DI Sr#$.{ L r:0NSII}IiR.r TfqNs

Thf inlirrnmtiott on RCRA \uirsi+ t:lnssifi*aticrr rrnrl rlispn*ri mt'rhrdoilgy pr*l.ir6.d tr.lr*., lpplits +nly tuiltr= prndlr,rt- tr sultPlied. If rJr- nraftlrial has br.r.n nlrlr.r.l rr cnntlrnilnnkti. ar it har txr*r:rL,cl irsrrctrrnnE'ndrtl slr'il'lli' ,t:i guirrnnr+ rlill bi. inrpprienbl*. Hnenrdnus r*,;rn* r,t,i*;ijcariun uncrr:r.fi.irrrirlrcgulatiatm t'10 {Ft< F;rn.l6iet st'ql is itjpr';'ndeniuPon il-;il; a mrrrt'rial is n IE{BA ..lisr,rd 
h*;rzurl,:uswatte".ol' hns ntiy nf rhc f'our ECRA .'hneanlous 

rvrrste r:lrnmruristics-.. Rt ftr ro _til CFlt pa1 J6l.J-l 14det*nuilE if I gi{t=n ll{:tl"f ttr h'.dis;urscd of is n RcBi :ii*r*o 
hrunrdnu:r wnsre i intl.,r.'-rr;it-,n +cnrninrrlitt srctic'n l5 al-this lt'tsDs is nst inrnd*rr to inoi*atcJ;1:,6.' ir'+oun is rr ..lisrerJ 

haerrrdurrs ?ril*rt... IlcR.{Haearilous wnstt. chirractrristi*. Thcrr" ;tr* i'our chrrrcterisriJs dcllncil in .10 rlFR se*tion t6l.l l-61.14:Ignitability, Cnrrosi'+ity. R*nctivity. rutd Tr,xicirv. Ttr rlcttntrine lgnitalility. Set, $*cli.-rn g t f rhis I,..fSDSlllilsh Fr'intl. For C+r,:siviry, st'* srr'rlinns E anrj t{ ifrU *iJ ijftT cr}rnriiri4ll. Fsr Rrn,:tir,ity. sr:* Scetinirlil tincnnrprriibltr ntlerials).' For To.rieity,,s*e sm.lrgn { i.l.urtporitionl. Fsrlt ml rc*guJalitns iirr, sr.rbjr,ct louhnngt'. Stnt* nitd l+c;rl retluiremcnrs, rvhl,-'h nrnl crifferlrnuiril* tnorr strinpeflt rhflt lhr i*dr.TlltrguJiitiotts, , nrip alsrr nppli'rrr rhe slilssitirariorr *l'rlr niateriiilro be dirpnsr,.?. Thr. c+urpi'tlrrirnrfriig*silt+ i-+r"-1'clr- f{'r'-}l'rl1 iiild ft'ltse of tttirttrri;rls. , wh+r*-prtmirr*0, n* Jrt irttrl1fltr, l+ ilis}rr:sat rr$ a ll,irstr. Th,_,c-sillllirl$ t{isnnfille'rels ilut +rgattir.- mirterills elrrssilieil ns RCRA lolrrrtlrus \r.;slr,s ro L* li*po**J,,f iii,therntal fff:ilull*ilt L'r ineincrnticqr nt EFA rrpprn-,,ecl f;ruilifjr:s. Thr. c,-rnlpnnp,1as pr.nviclrtl the fore_uoing lbrinfnnnatiun,'-rniy: ilw Fn'sulr gcnrriiring rhtl w'.isre is rcsprnsitric. r*r'o*ieii;it,ri,rgi; ;ir, cr;rssirri..;rti*natd dispnsrl nrrhod.

wtr..rrtoN
I tus s{i{ftt:rtl lrrot ides, t rrsic shippin*e ulnssifirarirrrt int'nrrrrrrtinl. Rettt, tn apprapri;rtr rfflilsp$I.tirtigit

t r: gu Jar i +-rlrs for spe,;i lil: r r,qrri re na. nt s.

t2.

i}.

rd.



r5.

LISDOT
Fropr $hipping Nnm: Feric Ctrloridr Solution
Haamd Clflss: .t
Packing Croup lll
LINIID Nunrber UNISSX
Trrnsplrrt LflLrr'l Rr'quirud: C+rmsiv*
Hazatdous Sulrstanccs:

l-:ontpo=ne-nt { C.'lS No. ltFportnhle Orrsnlit.r. of Prnrhlct t llr,s,td
Ft'rric Chloride JJSI-1R+ rngnr
TR{NSPORT CANAT}A

Prupcl Shipping Ntnrc: Fr.rric Chlrndr- S+rlutinn
H-u"zrrd Cl;rss: I
Pncking {iraup: [[l
LINJID Numhr'r: LlN258l
Tmnsport L*b*l Rttluiled: Cnrrnsir.tr

tCAOiIATA
Fl'oF*r' Stripping Niltnr': Ferric Chlolide Srrl nticrn
Hmtrd CLrss: I
P;rcking Croup: [[l
LIN/ID Numbt'r: [tN15S]
Trlrlsport Ln[el Rtrquircd: Corrc,sivr
Pr';,k i n g lm t nrr t i n t rry- h{lr.x i nr u rn Nc r (}x ;x1 i1 t Ft- r p:l; ka g.-

Fils$rl n.g.r'r A i rc'ra li-
Clrgrr .{ir,,:rait*

It\'t0
Frc4rr -{tripping Nrtr*: Feffic Chlr,ridt' Srlrrtirur
Hru;rd Cilss: S

Fn*king (3r-':up: [[l
UNr'IF Nutntrr"r: Lf Nt5ti:
Ttruts;rrrrt L.drrl.R*c;uilcd: Corr*rsivt

Lt'lA . All r:'rtripr-rn1i1s tf-rhis pro{rrct;rnr irtclucfr:rl ot ilu-' TS{A Cht'nricll Inv+ltrrqs or irrr. lt{.[ r4qrrircd
to b* listtd Dn thp TSC.+ Chr:nriral I inl.*ntrrry.

flnntlA: AII cortrp.r^rrtf nt:i rrl-ttris pfDdUr,:r arc ilc'lud*r"f on thr. Dpprrjsric Suhst;titft.s List {DSL.t,.u.irf* not
rcqtrircd trr h* iistt=tl irn the tl$L..

E'r'pr:rut uiliori {ELli; 4t1 conlFr}nsnt$ ol'this prroduct rrrt' iniduiltd on thd, EuroFt*rn In."ent,_rrr r-rf Eristing
Chr.inric'al Sulrslances, {EINECSi +r {lE nnl rt.quirtd to he l.isrr,cl nn EINECS.

.tttstt;tliir; ,{ll 1:ol'rlp,}lirnts af this prrrdurt iu* iilt:luflt.d in rhr, Australiln lrrttnrrrn
nf Chr' n[crrl Su hsrirnccs{ AICA].

fhim; All cnnrpnnrfits nlthis pfc'durr rue jncluderj r,n th: Chint,se inr,trrt,-rrT flr flrr rl$t tsquited l+ Lir
listc'd srit tht Chiris*r ht?r-illot].

Jiiltan: All c*n:puittrts of this product $rt' inrrhld*d orl thf ,InFanrsr, tENCST illvrantotT or atf il{}l retluirr.d
l,-.l l-1.= 1,tt*U ou tlr Jirpanest' ltrvt'ntr,ly.

RHGU T,,\ ]'I] RY TN TO R$TNTTT}N
I N\i ENTOR Y IN F'} RI\.IATILIN



Kcrl*a: All compntrcllts of this prudu*t nt- iriclurJed on tlr.*. Kor+atr IECLI inr*Etnry or iur nst lequircd to
b+ listed on the Korean inrentory

Philippin*s: All conrpntt'nts nf this ptodur.rt are iucluded on [hr. Philiprinrr TFICC$l inv{*lrpl} r,l. flre r]otrequircd to be listed nn the Philippine invurlorl.

OTHER EN$IRONI\.I ENTAL INFORI\.IATTON
Tht' f;llorrying 

-$L\rnptnenrs 
of rhisjlodrrf ! niill tr+ sutrjer:t ts tcportirlg requirtrrrenrl Fursuatrt tost'rlion -11 :1 {tFCERCLA {4$ CFR -t?lt, Scctit-rr lf,{Lrt c''f TSCI" or i,t*y ir+ sutrjr'cr io rel*;rr*

rt'portingrcqtrirctreut$ {4DCFR :10i, 4flCFR -lt I. ttc.l See Section titor infonufirir-rn sn
rvaste classificntiq'rtt rrnd rr.nste disptrsnl *l this_proilUr:r. Tlris prot-lUCt dr*g ficrt f(x1flir1 irnl,
r-rrmpsrlJllfs regulrrtcd under s*ctiry$ of fts gpa.

ColuD0llr'tlt:
Fcrrir: Ch.loridtr
H;ridrochl r:rric Au'id

lfr. frTl.t LR I N.Totr[ t+ Tto N

!\:*igll.r ";
-1S-+-1.;. Nont' l{lflD Na Nt 

-<t'i.si'l 5tr0 Silt]il t'ss Ntr

cA*"
,T{t5-{S-il
j64?-fl1-fi

icatiort Ulr{.L'r sr.ction .}l I r>f {
Arutt'iYl

REA.SON FflR ISSUE: Ncry Frlrnlirr

Thirint'enrrrrtion.rlh.th.rsFeciiif||lit{''Ii.1l.Jest.ritt{grt|r'.gn.Jmrnstb{viidifth*t.nrierieii$t|sd,Jf
l.intefi$|i.ofini1rJpItt.d.Et.J]rer.r:wrisresponsib|etortettrnrin.'t|i+ct,mpletotlrrasot.ttru;rrtonli.irior''o'c,ouit.;llr
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ATTACHMENT 11

CHRONOLOGY



chronology for lron Treatment pond at crandall canyon Mine:

81612007 Crandall Canyon Mine Collapse

1ol20o7 crandall canyon Mine portals were sealed

01/2008 Mine water began to spiil from the Mine portals

10/2008 Total lron begins to climb

o2l2oog Nov from Division of water euality -
violation of the total iron effluenilimitation requirements.

08/2009 Nov from Division of water euality -
Discoloration of Crandall Creek.

1212009 Maelstrom Oxid izer installed

112812010 UPDES Sample: Total fron = 3.2 mg/L

211212010 conference cail about the Nalco7T62 chemical;

o a23nu0 upDES Sampte: Totat tron = 3.3 mg/L

2l24l2l'll Sodium Hydroxide Test without Oxidizer - Did not flock;

212512010 Meet on site with Bill (Nalco) NaOH Test w1h Oxidizer and
Flocculent77fl3 - Needed to raise the pH to >10 to get a flock;
Could never repeat our results.

311512010 Begin working with Narco chemicals
Ff occulent 7763
Coagulant 7888
chemicals produced a good flock and fell out quickly

311612010 DOGM came down to look at the pond. Pond is beginning to
change color from orange to a light green color. ponO is dlearing
up using the Nalco chemicals, TBBB and 7763.

311812010 Install a new AVFM flow meter. Work on piping for Chemicals.

3l19l2o1o rried a new coagurant chemical glsg
Chemical did not work.

3125120'10 Tried a new Neo solutions chemical 1g100
Chemical did not work as well as the 7ggg.

312612010 UPDES sample: Totar rron = 0.32J mg/L



3t29t2010

4t1t2010

4t6t2010

4t8t2010

4t9t2010

4t13t2010

4t15t2010

4t1612010

4121t2010

4t26t2010

4t28t2010

5t5t2010

517 t2010

Begin recirculation of the sludge

Sampled for Dissolved Aluminum.

conference call with Jeff studenka at Dwe; discussed Aluminum
testing. Conference call with Steve and Kevin at DOGM. Need to
do a RCRA metals 8 test on iron sludge.

Forest Seruice meeting. Discussed alternatives to treating the Minewater. DOGM also joined the meeting via phone confere-ncing.
Experimented with insertion points of chemicals.
Took sludge samples for RCRA test to lab.

Sampled for Aluminum.

Begin Cleaning Pond with vacuum truck - Haul to Wildcat pond C.

Get RCRA Metal I results:
1. Arsenic <0.10
2. Barium 0.825
3. Cadmium <0.02
4. Chromium <0.02
5. Lead <0.05
6. Selenium <0.10
7. Silver <0.02
8. Mercury <0.0005

Recirculation test. Able to cut the g1g7 chemicaf in half

UPDES Sample: Total lron = 0.4gT mg/L

Recirculation test - cut the g1g7 chemical in half.

Meet with Ringi and wendeil on site about setting up
prog rammable controller

lleeting with the Forest Service,Division rla from JBR. The groupdecided hat time.

End of Cleaning.
Total of 38 loads and 216,000 gallons of sludge hauled to Wildcat
Pond C.

511212010 Do another recircutation test. Still flocking and dropping out.

511712010 Sampled for Aluminum.



5t1812010

5t25t2010

6t4t2010
6t7t2010
6t9/2Arc

6t10t2010

6t18t2010
6t21t2010
6t23t2010

7t13t2010

7 t15t2010

7 t19t2010

7 t21t2010

7 t23t2010

7 t27t2010

7 t28t2010

7t30t2010

8/3/2010

8t18t2010

8t23t2010

8t24t2010

8t27t2010

9r16t2010

UPDES Sample: Total lron = 0.502 mg/L

Install new curtain in pond - ECI updates electrical for large pumps

WET Test
WET Test
WET Test

New Pumps and Manifolds instalted; recirculation added
approximately 4S0 gpm

WET Test
WET Test
WET Test
UPDES Sample: Total lron = 0.42T mg/L

Meet with Nalco to discuss flocculent problem. Get a quote for an
Automatic Batch system (Make-down unit).

Ferrous lron Samples

Sent 5 gallon bucket samples of sludge to 3 Geotube companies
and one press company.
Begin Pumping direcfly into Sediment pond.

UPDES Sample: Total lron = 0.6g mg/L

Talked with WaterSolve about GeoTube Cleaning and polymer
Testing.

Meet with Darrelf Lewis from United Central Industrial Supply on
site to go over GeoTube setup.
DOGM on site.

ordered a Geotube to try from united central Industrial supply.

Start enclosing pumping shed.

Order Make-down unit for flocculent system.

DOGM on site. Inspection from Division of water euality.

End of Pond Cleaning.

Order new flow meter.

UPDES Sample: Total lron = 0.39 mg/L

Install crane for moving around chemical totes.



9t23t2010

9t29t2010

10t20t2010

10t21t2010

10t27t2010

10t29t2010

11 - 2011

11t22t2010

12t01t2010

12 - 2010

12t17 t2010

1t12r2011

1t20r2010

1t24t2011

2t23t2011

3 - 2011

3t23t2011

3 - 2011

4t18t2011

4t19t2011

4t26t2011

6t8t2011

Install Make-down unit for flocculent.

UPDES Sample: Total lron = Q.1T mglL

Meet on site with Randy from WaterSolve.
Test Geotube with Solve 151 Flocculent.

Meeting with DOGM and WaterSolve.
Discuss Polymer testing.

Order fresh water tanks.

UPDES Sample: Total lron = 0.71 mg/L

Enclosed Upper Bay.

UPDES Sample: Total lron = 0.43 mg/L

Meeting with Mike Herkimer from Division of water euality.

Plumb and pipe recirculation for fresh water system.

UPDES Sample: Totaf lron = 0.4G mg/L

Order New Chemical (Solve 3)

Order backup pumps for treatment system.

UPDES Sample. Total lron = <Q.05 mg/L

UPDES Sample. Total lron = <Q.05 mg/L

Begin Automation of lron Treatment System.

UPDES Sample: Total lron = 0.10 mg/L

Begin baseline for permitting of Burma evaporation ponds.

Set-up mine water bypass to sediment pond.

Install new flow meter.

UPDES Sample: Total lron = 0.12 mglL

scheduled upcoming GeoTube testing with watersolve.



APPENDIX 7 -65.......ATTACHMENT L2
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ATTACHMENT I2

PROJECTED OPERATNG COSTS
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